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[Problem] Because it is siqjerior in rolHng resistance c 
haracteristic, electrical resistance it is low inorder is 
superior at same time to be possible in electrical 
conductivity, tocontrol occurrence of bleed rubber 
composition which is siperior in theextemal 
appearance. 

[Means of Solution] (A) : Diene rubber 

(B) : Coirbining alkali metal salt content compound a 
nd/or alkaline earth rtEtal salt content compound vis-a- 
vis blend ofthe conpound which is displays! with 
conpound and/or below-mentioned General Forrmla 
(2)\^ch is di^layed with below-mentioned General 
Fornula ( 1), bearii^ combinationv^diidi is acquired in 
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silica, it is acquired surface treatment silica 



O 

II 

Y CC-0- (ZO)jRi)K 0) 



R4 O 

r II 

CH)p-OC 



-soom^^Ls K\t^-A(Dmm^mro (2) r 



(Forrmla (1) In, Y di^lays carboxyiic acid residue of a 
liphatic and alicyclic or aromatic or thecarbox^iic acid 
residue of qjoxycyclohexane ring, Rl di^lays allcyl 
group, Z dispiaysthe alkyiene groip, J di^lays 
quantity of 1 to 30, Kdiqpiays integer of 1 to 4. In 
FomxiIa(2), R2 and R3 di^lays alk>4 groip or 
alkenyi groiq?, R4 displays thet^drogenatomor 
methyl grotqjjp displays inte^of2 to 20. ) 



[is^iiii TIE CA) fH^T^Rif (B) m^i-^^r^dfj^ 



(A) : vX>3^drA 

(B) : TlB-ilS^ (1) -e^^tl^<b^Jfel25Lt;/3?.fiTIE- 



[CLmrCs)] 

[Qaiml] Below-mentioned (A) component andrvbh 
er composition wbich contains (B) conponent. 

(A) : Diene rubber 

(B) : Confining alkali metal salt content compound a 
nd/or alkaline earth metal salt content compourxivi&-a- 
vis blend ofthe compound wiiich is displayed with 
compound and/or below-mentioned General Fonmla 
(2)which is di^layed with below-mentioned Gaieral 
Forrrula (1), bearing confcinationwhich is acquired in 
silica, it is acquired surface treatment silica 



Y CC-O- (ZO)jRi)K 



(1) 



O 



Rg-C-COCHgCWp-OC-Rg (2) 



(1) YliM)ftS*^LXt J:l^K^S^2'-2 2(7)Bi 

etm!R2'-4(7:)T;U^U>*&SL. Jli 1 ~3 0<7)Sl$SL 
. Kl^ 1 -40^!gl^at-. ^ C2) Rz^Rt/Ra liSt^ 



(Fomiila (1) In, Y aliphatic of carbon lucrber 2 to 22 
which is possible to possess thesubstituent, di^lays 
carboxyiic add residue of alicyclic or aromatic or 
carbo5Q?iic add residue of epojtycyclohexane ring, the 
Rl diqDlays alkyl grox^ of hydrogen atom or carbon 
number 1 to 15 straight chain or branch, theZ displays 
carbon number 2 to 4 alkyiene groip, J di^lays 
quantity of 1 to 30,the KcU^lays inte^ of 1 to 4. In 
Forniila(2), R2 and Rsdi^lays carbon mnnber 1 to 
ISalk^dgrovqjoralkeii^groip, R4di^la>^ 
thehydroggn atom or meth>d groip, p di^lays integer 
of2to20. ) 
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[if^fflsl (1) T-a$ti'2>^b^%A<. tfx [2- 



0-2 0 0 OC7D7K'JX^U>^'J :^-'}\yt7i>t!>mi^^)mm 



[Claim 2] (A) Component rubber conposition which 
is stated in Claim 1 which is a diene rubberwhich is 
acquired by solution polymerization method . 

[Claim 3] Compound which is displayed with General 
Fonnila (1), rubber connposition which is statedin 
Qaim 1 wdiich is a bis (2 - (2 - butoxy ethoxy) ethyl ) 
adipate or a bis (2 - butoxy ethyl) phthalate. 

[Claim 4] Compound which is di^layed with General 
Fomrila (1), from polyethylene glycol and theadipic 
acid of molecular wei^t 100 to 2000 from 
polyethylene glycol and phthalic acid of diester 
compoiid or themolecular wei^t 100 to 2000 which 
is induced rubber composition which is stated in 
Qaim 1 which isa diestar conpound w^ch is induced. 



[l*3}tS5] -te^ (2) T*S$+i^^b^!|a;6<. hyx^u 



T-fey . 7=^:t>&itLt)<C K Br. 1 . B F4 , P F4 . C 



S:^^ft{b^ite)X)^ L i C I O4 . B a (C I O4 ) 2 . Li 



^1 OlHK<DJD?35=fAlifiE!ta. 



[Claim 5] Compound which is di^Dlayed with General 
Forniila (2), rubber composition which is statedin 
Qaim 1 which is a trietltylene ^ycol di octanoate , a 
tetraethylene glycol di octanoate and a hepta 
ethyleneglycol di octanoate. 

[Qaim 6] (B) Cationic site of alkali metal salt or alkali 
ne earth metal salt of component is li , Na, theK, Mg , 
Ba or Ca, rubber composition which is stated inthe 
Qaim 1 where anionic site is Q, Br, I, theBF4 , PF4 , 
C104,NQ3 orC03. 

[Claim?] Alkali metal salt content conpound or alkal 
ine earth metal salt content conpound, nibber 
composition wdich isstated in Claim 1 wtoch is a 
LiC104 , a Ba(C104)2, a UI or a Ivfe CQ3 . 

[Claim 8] (B) Rubber conposition which is stated in 
Qaim 1 wiiere weight ratio of conbination / silica inin 
conponent is 60/40 to 5/95. 

[Qaim 9] (A) Rubber composition wiiich is stated in 
Qaim 1 where content of (B) conponentof conponent 
per 100 parts by weight is 10 to 500 parts by weight. 

[Qaim 1 0] Vulcanizing nfcber conposition which is 
stated in Qaim 1 , vulcanized nibber conposition 
w^ch isacquired 

[Claim 1 1] Vulcanized rubber composition which is s 
tated in Qaim 10 winch is used for automobile tire 
tread application. 



[0001] 



[Description of the Invention] 
[0001] 

[Technological Field of Invention] This invention is so 
mething regarding rubber conposition and 
vulcanized rubber conposition. FurthermDre because 



ISTA'sConvertedKokai(trc^, Version 1.2 (There may be errors in the above translatioa ISTAcatmot 
be held liable for aiiy detriment from its use. WWW: http://www.intlscieiKe.com Tel: 800-430-5727) 



JP 98237223 Machine Translation 



[OOO 2] 

;^9=-U>-:?5' vx>*S^«:=ri» (SBR) 

s>^o $'-<vffl=rA(Diii!iJsts$fs<Jt#rsatrii:L-c, •> 



[0 0 0 3] 



[OOO 4] 

mt. TIB CA) jDtij^st; (B) i«55'*'&^-rs=fAfflfiic!Kifc 



(A) : VX>3^lfA 

(B) : TIE-US* (1) T*a$+L>5<b^iaS,l//3lfiTI2- 



as for details, as for this invention, being a rubber 
conpoationwhidi includes diene rubber in rubber 
component in order in electrical conductivity, tocontrol 
occurrence of bleed, it is superior in rolling 
resistancecharacteristic, electrical resistance it is low is 
superior at sanx time to bqsossible it is something 
regarding rubber compoation and vulcanized rubber 
composition which aresuperior in external appearance. 

[0002] 

[Prior Art] Diene rubber which is represented in styrene ■ 
butadiene copolymer rubber (SBR), because it is 
st5)eriorinthe dynamic propoty arri abrasion 
resistance etc, is utilized widely as automobile tire 
tread rubber. In one of important condition \^ch is 
required to automobile tire tread rubber, thereare times 
vA)en rolling resistance is low. Because as for this, it 
is possible to raise fuel conserving perfomoance, by 
maintainingthe rolling resistance low. method which 
con±)ines sQica as technology which maintains 
therolling resistance of rubber for tire low, is knowa 
However, accordixig to this method, as for improvement 
of rolling resistancecharactmstic althou^ it is assured, 
is a problemthat electrical reastance oflhe rubber 
increases. When electrical resistance of rubber is 
during running static electridtyaccunxilates, hazard of 
occurrence of spark occurs, in additionthe cause of 
misdriving of car radio and car navig9tor Gaea a > 
or other radio ^emsuch as becomes, causes various 
undesirable. 

[0003] 

[Problems to be Solved by the Invention] Because you 
consider to this present state. Problem That This 
Invention Seeks to Solve being a rubber composition 
whichincludes dirae rubber in rubber conpoiient in 
order in electrical coixiuctivity, to control 
theoccurrence of bleed, is superior in rolling resistance 
characteristic, the electrical resistance is low is stperior 
at same time to be possible it issomething \^^ch exists 
inpoint which oflFers rubber composition and 
thevulcanized rubber composition \\iiich are superior 
in external appearance. 

[0004] 

[Means to Solve the Problems] Invention among one n 
amely, this invoition is something which relates to 
thebelow-mentioned (A) component andnfober 
composition which contains (B) component. 

(A) : Diene rubber 

(B) : Combining alkali nnetal salt content compound a 
nd/or alkaline eardi metal salt content compound vis-a- 
vis blend ofthe compound \Nhich is di^layaJ with 
compoxjnd and/or below-mentioned General Fomada 
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(2)which is displayed with below-mentioned General 
Fomxila (1), bearing continationw^ch is acquired in 
silica, it is acquired surface treatment silica 



y CC-0- CZO)jRi)K 



CD 



O 



R2-C-<OCH2CH)p-OC-R5 (£> 



. Kl±1 -4<;)S!»Sat-o ^ C2) RzBitfR^itl^m 



(Fomula (1) In, Y aliphatic of carbon nunter 2 to 22 
which is possible to possess thesubstituent, displays 
carboxyiic add residue of alicyclic or aromatic or 
carboxylic add residue of epo?Q^cycIohexane ring, the 
Rj di^lays alkyi groiq? of hydrogen atom or carbon 
number 1 to 15 strai]^ chain or branch, theZ di^lays 
carbon nun±)er 2 to 4 aikyiene grovp, J di^lays 
quantity of 1 to 30,the K di^lays integer of 1 to 4. In 
Fomula (2), R2 aixi R3 di^lays carbon number 1 to 
15 alk^d groip or alkenyl groip, R4 displays 
theli^drogen atom or meth>4 group, p displays integer 
of2to20. ) 



[0 0 0 5] :^^m(Do-^i&<o^mt. ±E<7)=rAffliiE 



[O O O 6] 

[000 7] iyx>^=rAt LTIi. ^^d-A, 7K';:^^vx 
(*=fAA<»*L<. MfcKiftSfiiOfSS. ttj:t>t>^^mm^ 



[0 0 0 9] *»P-3<D3-Affi»i:LTa) (A) ODffefC. 



[0 010] :$:^9^<7) (B) /5E»li. tlJtE-^S (1) T^S^ 
it L T b S M «Q ?i V ' J * T* fc a 



[0005] In addition, inside other invention of this inve 
ntion, vulcanizing theabove-mentioned nibber 
composition, is something w^ch relates to vulcanized 
rubber composition whichis acquired, 

[0006] 

[Embodiment of Invention] (A) component of this inve 
ntion is diene rubber. 

[0007] As diene rubber, it can list natural rubber , pol 
ybutadiene rubber , polyisoprene rubber , butadiene - 
isoprene copolymer rubber and styrene - butadiene 
copolymer rubber etc. 

[0008] Case you use for automobile tire tread rubber, fr 
om viewpoint of dynamic property and abrasion 
resistance,the styrene - butadiene copolymer rubber is 
desirable, styrene - butadiene copolymer rubber \^ch 
is acquired ftnthermorelowness of rolling resistance, it 
does t^t)"^ from viewpoint of fuel conserving property, 
bythe solulion polymerization method is desirable. 

[0009] In addition, as rubber component of this inven 
tion, it is possible various synthetic rubber to blend 
to other than (A). 

[0010] (B) component of this invention coni)ining al 
kali metal salt content conpound and/or alkaline earth 
metal salt contentcompound vis-a-vis blend of 
compound which is di^layed with thecorrpound 
and/or aforementioned General Fonnula (2) w^chis 
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[0 0 1 1] -flfi^ (1) x*B^^ti^it^^<Dn^Li^mwm 

0 2 O O O (DtK 'J >-Jf U a -/Ui T V e >Sc*: y 

^J-^gli 1 0 0-2 ooo<?)SEHrtfcfc^>c:i:*<»*Ll^o 



[0012] -flS^ (2) T*^**l^^b^ife)CD$?^Ll^mi*^y 
irLTIi. h'jx^u>^''U3— yuv/i-'i? hx- T^h^x 

v:^-^ hx— h»jx^u>^y n— ;u-i^-2-x^;i/::f 

^U— h^X^L/>-yU=l— ;U-i^-2-X^;U^:^rV 
x-h*&tf^Ci:;&<T*#4» 



[0 0 13] --«ga (1) x*s$ti^ft^!t*&i;/3iii-"tea: 



[0 0 14] 



displayed with aforementionedGeneral Fomula ( 1), 
bearing CQnbinalion \^ch is acquired in silica, is 
surface treatment silicawhich is acquired. 

[0011] bis (2-(2-butoxyetho3oOeth>i) adipate,fr 
ompolyethylene ^ycol and adipic acid of bis (2 - 
butojQ^ ethyl) phthalate andtfae molecular wei^t 100 
to 2000 it is possible from polyethylene glycol and 
phthalic acid of diester conpotind andthe molecular 
weigjit 100 to 2000 which are induced as embodiment 
where compound wWch isdisplayed with General 
Formula (1) is desirable, to increase diester compound 
which isinduced. Furthermore as for molecular wei^ 
of aforementioned ix)lyeth>dene glycol itis desirable to 
be inside rangp of 1 00 to 2000. 

[0012] triethylene glycol di octanoate , tetraethylene 
glycol di octanoate , hepta ethyieneglycol di 
octanoate and triethyiene glycol - di- 2 - ^yl 
butanoate , it ispossibleas en±)odiment >^ere 
compound \^ch is di^layed with General Formila 
(2) isdesirable, to increase tetraeth^dene glycol - di- 2 - 
eth>d hexanoate. 

[00 1 3] It is possible to contain compound which is dis 
played withthebelow-mentioned general fonmla (3) 
vis-a-\is blend of corrpound which isdisplayed with 
compourxl and/or General Fomula (2) which is 
displayed with General Formila (1). 

[0014] 



[0015] (3) LRt^Mli 1 Xii2^^L, NR 

t;oiii -3C0^^^^L. Xlifefem^2-'4(7)7^;U^U>* 



[0 0 16] (3) xm-^n^it^mon^Li^mm^ 

tLXlt. \f7. C2- (2-:?h*vXh+'» X5^;u] 



[0 0 17] CB) m^(DT)iij'j^mih^\tyj\^i3')±m^ 

m.i&OiJ'^Tt^^iiitLXit^ Li. Na. K, Mg. Ba. 

r. I. BF4. PF4, c I 04 . NO3. C03«:i:^& 

[0 0 18] T)\^ii'J±RiA'^mit'^^^\tTfViJ*)±m^S. 
^-^^it-^^t LXlt^ L I C I O4 , B a (C I O4 ) 2 ^ 



[0015] (Formila (3) In, L and M display 1 or 2, N an 
d Odisplay integer of 1 to 3, X di^lays carbon 
nunber 2 to 4 alkylene group, the R5 and R6 di^lays 
alkyl groip of carbon number 1 to 8 linear chain or 
branch. ) 

[0016] bis (2-(2-butoxyethoxy)ethyl) thiodipro 
pionate , it is possible as embodiment where 
coixpoundwdich is di^layed with general formila (3) 
is desirable, to increase bis (2 - butoj^ ^1^1) thio 
dipropionate. 

[0017] (B) As cationic ate of alkali metal salt or alkahn 
eearthm^ salt ofcornponait, it can list Li, theNa,K, 
Mg, Ba and Ca , etc as anionic sitelist Q, Br, I, BF4 , 
PF4, a04,theNQ3 andCXDS etcitcan. 

[0018] As alkali metal salt content compound or alkali 
ne earth metal salt content compound, liQCM, 
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Li I Rt/M g CO3 Lt^o 



theBa(C104)2, Lil andMgOQS are desirable. 



[0 0 19] -jft^ (1) X'^iix^it^^Rify:^i^-i&^ 

ii^cDIB^itli, -iSxC (1) xm^ti^it-^^RXS-ik^ ( 
2) T-a*tt^^b^il«D(D^I+SMl oosMaifefcy, y)itt 

so. O 1-3 0MSeBi:t-^<07&<»^L<. E(3»*L<I* 
±!a&aiS'&^^b^48D<Di&»D(DffifflSl:i«-r«)SaSSite<D« 



[0 0 2 0] CB) fSi^^(DR^^^m^\Z\t. -jSiC (1) 
XS:^tl^it'^^JklSy:^{t-^9i^ (2) T^^^^-S^b^lfeKD 



[0021] CB) i3c»*fcfoNt^iB^ia/v»J*<Z)Mai:bJd: 



tj:l\t<, DBA (VZ/^;U7^» KSMA^I 00-4 0 0m 
mol/kg-C^fey, BEThb^Sa^&^SO'-a OOm2 /g 



[00 2 3] *^0jcD (B) fS,^Axs>^^mmmiy^jiD^m^ 



[00 2 4] *^P^<D=fjUJffl;£!KglzfctNTI*, (A) fSt^i^i o 

omsm&tz^xD (B) jiE^^cD'&^&si^i o-sooasBP-e 

fc^C<t/)<fiF^L<. MfC»^L<li1 0-4 0 0Sga5T*fc 



[00 19] As for proportion v^ten it combines alkali meta 
I salt content compound and/or alkaline earth metal 
salt contentcoirpoxind \ds-a-vis blend of corrpoimd 
\^ch is displayed with thecompound and/or General 
Forrmla (2) being di^layed with General Formula (1), 
total weiglit per 100 parts by weight of compound 
which isdisplayed with compoimd and General 
Fomula (2) w^ch are di^layed with the General 
Formila (1), it is desirable to make total amount 0.01 
to 30 parts by weight of alkali metal salt content 
corqpound and all^ine earth metal salt content 
compound, furthermore it is a preferably 0. 1 to 20 parts 
by weight. When total amount of alkah metal salt 
content compound and alkaline earth metal salt 
content compoxDxlis too little, electrical resistance does 
not decrease to fully, there aretimes when it is inferior 
to antistatic effect, on one hand said total amount 
excesswhen, there are times v^^ien alkali metal salt 
content compound and eflFect ofdecrease of electrical 
resistance for additional amount used of alkaline earth 
metal salt contentcompound become ceiling, become 
uneconomic. 

[0020] (B) To obtain combination in component, if al 
kali metal salt content compound and/or alkaline earth 
metal salt contentconpound should have been 
corrbined vis-a-vis blend of coirpound whichis 
di^layed with compound and/or General Fomula (2) 
which is displayed with General Formula (1). 

[0021] (B) As for weigH ratio of conirination/ silica in 
in component, 60/40 to 5/95 is dearable,furthermore 
it is a preferably 55/45 to 10/90. When said ratio is 
too stmll, w4ien there are times when electrical 
conductivitybecomes insuffidedt, said ratio is 
excessive on one hand, combination thebearing is not 
possible in surfece of silica, corrbinationare times 
when bleed it does in surface of vulcanized rubber 
which isacquired. 

[0022] Reg3rding to this invention, silica which is use 
d especially is notrestricted, but D BA (dibutylamine) 
adsOTbed amount is 100 to 400 nmol/kg, BET ^)ecific 
surfece area is 50 to 300 rro/g, at thesame timepH 
silica of powder of 5 to 12 is desirable. 

[0023] Bearing with above-mentioned confcination in 
silicaw^chisa support,makinguseof for example 
Henschel nixer , tmrblingdrum, stpermixer, ball 
mill and atonizer etc as method which obtains surface 
treatment silica v^ch is a (B) conponent ofthethis 
invention, it is good. 

[0024] Regarding rubber composition of this inventio 
n, as for content of (B) component ofthe (A) 
component per 1 00 parts by weight it is desirable to be 
a 1 0 to 500 parts by wei^t, furthermore it is a 
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[O O 2 5] *^P^(DrrA$a/iE^|ZfctNTIi (A) /t^lOO 

mSfflJfcfcy, (c) v^>* >^**J*o. s-isM 



[0 0 2 6] (C) f&^(DMi^mtLX. \Z7.- (K'j^ h + 
v->ij;u;^^;u) v^x;u:7^' K> ex- (2 - h U p« 
ij;ux^;iy) vx;u:7-r h\ tx- (2- h ^ h^vv'j^i/ 
x^;u) -T h^x;i/:7-< K, t"x- (2- H «J ^ h+vv'JiU 
x^;u) /<>$fx;i/:7^ h\ hfx- (2-h«j^ h+^/i^U^u 
7h<7^x;u:7^ K. ex- C3- h »; ^ h^vvu;u 
::^pe;U') vx;u7-<K. ex- (3 - h u ^ h^vv'j^u::^ 
□ e^u) h»;x;u::7^h\ ex- (s - h u h^vv'j;u:^ 
pe;u) 7^ h5x;i/:7-< h\ ex- (3- h'J^ K+vvu;u 
:^ae;ix) -^^^jrx;!.:?^ h\ ex- (3- h*;^ h*vv'J 
;u:/pe;u) :4-'>^'x^i/:7-r h\ ex- (4-h';>h^^*> 
U^u::^^^u) T- h7XJU:7'< h\ i h- 2 - h U / 
h^^vvU^Ux^r^, 1 - >;b:f3:^h-3- h'; h^vv'J 

, 1. 2-XH-C+V-3- h»J;^ h + v-vU^U^P/^^. 1. 
2-X7H*->-4- hU> h^V'v'J^UT^^V, 3- h'J-?* h 

+vvu;u- 1 -::^pK>, 4_ |. h+vv'j;u- i 
7^>. 1 --xp^TyuT^y -3- h*;^ h^i>v';;u:^PM^> 
. 1 -e^y^^uTS^^-A- hu^ h^-i>v';;u::^^>. e- 
h';> F4^vv^>. e-;u-h»jx C2-/h4^vxh* 

r-^;u:^:^h:^pe^u- h'Jp^ h^v->^>, r-T5 

y:^pe;u-h';^ h^f>v^>, RU±U0it'^m<^y- 



[GO 2 7] -f-a)cti7?t!^f3j[f^Li^ta)<t Lrfi. ex- ( 
3- h';x h*->v>j;u7^peju) h'jx;u37^h\ ex- ( 
3- h';x h^vv'j;u::;^pe^u) T^h5x;u:7Yh\ ex- 
es- h'jx h^vv'j;u3^pe^u) ^>^7.)uy^ \^JSL'(Sr 

[0 0 2 8] *^P^fcfci>Tli. (B) jS^^^ffll^^jSA^*:*: 



preferably 10 to 400 parts by weight. When (B) 
conponent is too little, when there are times when 
electrical conductivitybecomes insufficiatt, (B) 
conponent is excess on one hand, there are timeswhen 
conpound viscosity rises, is inferior to fabricability. 
Furthermore ^v^envarioiis synthetic rubber other 
than (A) conixment are\Jse4quaiitityofabove^ 
mentioned (A) component designates thetotal amount 
which incliKies quantity of said various synthetic 
rubber as thereference. 

[0025] (A) conponent per 100 parts by weight , 0.5 1 

0 15 parts by weight it is desirable regarding rubber 
composition ofthethis invention to contain (Q silane 
coipHng agent, firthermore it is a preferably 1 to 10 
parts by weight. When(Q conponent is too little, 
mechanical strength of fabricability and vulcanized 
productdeteriorate^ when(Q component is excess, 
manufacturing cost increases. 

[0026] (Q En±>odiment of conponent doing, bis - ( 
trimethoxy silyl rnethyl ) disulfide, bis-(2- 
trimethoxy siiyl ethyl ) disulfide , bis - (2 - 
trimethojQ^silyi etl^ ) tetrasulfide , bis - (2 - 
trimethoxy siiyl ethyl) pentasulfide, bis-(2- 
trimethoxy siiyl eth^d ) octa sulfide , bis - (3 - 
trimethoxy siiyl prop>d ) disulfide, bis-(3- 
trimethoxy mlyi prop>d ) trisulfide , bis - (3 - 
trimetho?ty sil>d prop>4 ) tetrasulfide , bis - (3 - 
trimethoxy siiyl propyl ) penta sulfide , bis - (3 - 
trimethojQ^ siiyl propyl ) octa sulfide, bis-(4- 
trimethoxy stlyi but>i ) tetrasulfide , 1 - mercapto - 2 - 
trimethoxy siiyl ethane , 1 - mercapto - 3 - trimethoxy 
sil>d propane , 1 - mercapto - 4 - trimetho^Q^ siljd 
butane , 1,2 - epo^o'^- 3 - trimethoxy siiyl propane , 
1 ,2 - qx)xy- 4 - trimethojQ^ siiyl butane , 3 - 
triiriethojty sil)i - 1 - propene , 4 - trimethoxy siiyl - 

1 - butene , 1-di methylanino - 3 - trimethoxy siiyl 
propane ,the 1-di meth^amino - 4 - trimethoxy sil>d 
butane, vinyl trimethoxysilane and vinyl-tris(2- 
methoxy ettoxy) silane , - methacryloxy propyl 
-trimethoxyalane , - mercapto propyl - 
trimethoxyalane , - aninopropyl - 
trimethoxysilane , and conpound etc where methoxy 
grovq) of ^ove-mentioned conpound is substituted to 
theetiio?Qr group can be inareased. 

[0027] Even among those eq)ecially as dearable ones; 
bis - (3 - triethoxy siiyl propyl ) trisulfide ,tiie bis 
- (3 - triethojQ^ silyi propyl ) tetrasulfide , bis - (3 - 
trietho3ty siiyl propyl) pet^sulfide anditis 
possible toincrease - mercapto propyl - 
trimethoxyalane. 

[0028] Regarding to this invention, point w4iich uses ( 
B) conponent is nBxinurnfeature. When only silica 
is iBed without due to this invention, electrical 
resistance it isnot possible to make low in fully. In 
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[0O2 9] :^^m(J>d:Amf&^^m^1j)itLX\t. fztTL 



[0 0 3 0] :^^BM(DzSl:,mf&^jBLmm^*M.mfiSimt. MfH 



addition, when it uses without bearing cx)ni)ination of 
this invention inthe silica, Bly - K occurs, is inferior 
to external appearance of the vulcanized niber item. 

[0029] It is possible to increase for exanple following 
method, as methodwhich obtains rubber conposition 
of this invention. It makes coixpound by kneading 
(A) conponent and(B) corrponent , iid the 
according to need, silica, carbon black or other 
reinforcement, process oil or other softener , stearic 
acid or other surfectant , zinc oxide or other 
vulcanization accelerator and the various siiane 
coupling agent etc of namely, this invention, making 
use of Banbury mixer and the kneader etc. Next, it 
makes rubber composition before vulcanizing in said 
compound by kneadingthe vulcanization agent and 
vulcanization accelerator etc, making use of open roll 
and kneader etc. Here, sulfur and various orgsnic 
peroxide are used as vulcanization agent, rubber 
composition before vulcanizing is vulcanized witii 
CQnveitional condition and becomesthe vulcanized 
rubber cotxpositioii 

[0030] Rubber conpoation and vulcanized rubber co 
mposition of this invention are something which 
possessesaforementioned feature, it can be used by 
optimum for e^ciallyautomobile tire tread application, 
but it can be used by other things and, by for example 
roll , the belt , electrical component sealing material , 
static prevention mat and electrically conductive sheet 
or other field such as various office goods part and 
electric appliance part to said application extensively. 



[oo 3 1 ] 

[0 0 3 2] mmm-y^-QBLXfttmrn^ 



t 1 o om^mzm ^ izt^mom^ikxs. ^mm.^t 

LX. (C) j2)clH^v^>:^'>3^';>^*S] SI 69 CDegu 

ep. wmw 2 t)^ A 7^ T u >m 2 mms^^y<>j<') - 5 
ziAmmmiz-oi^x. T^Boysmzmmm^'fj-Dtzo ^ess 

S 1 --2lc^Lfc» 



[0031] 

[Working Exanple(s)] Next, this invention is ejqjlaine 
d with Working Example . 

[0032] Working Example 1 to 5 and Corqparative Exa 
mple 1 

(A) As coirbination and commonness combination whi 
ch in styrene - butadiene copolymer rubber (styrene 
unit / vinyl unit =29/49 wt% / %) 100 parts by wei^t 
whichis acquired with solution polymerization method 
which is a component are stated in Table I ,the(Q 
component siiane coipling agent Si69(Degussa 
supplied)6. 4 parts by wei^ , carbon black 6. 4 parts 
by wei^t , Sunnoc N(Ouchi Shinko Chemical 
Industrial Co. Ltd. (DB 69-088-8334) sipplied 
antioxidant) 1.5 parts by weight and antigene 
3C(Sunitonx) Chemical Co. Ud (DB 69-053-5307) 
sipplied antioxidant)1.5 parts by weigjbt, zinc 
w^te 2 parts by weight and stearic add 2 parts by 
wei^t it made compound by kneading maldng use of 
Banbury nixer. Next, rubber composition was 
acqinr^ by addition and kneading doing SoxixK>l 
CZ(SunitonK) Chemical Co. Ltd (DB 69-053-5307) 
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stqjplied vulcanization accelerator) 1 part by weigjit , 
Soxinol D(Sumitonx) Oienical Co. Ltd. (DB 69-053- 
5307) supplied vulcanization accelerator) 1 part by 
weight and sulfur 1.4 parts by wei^ in said 
conpound. rubber composition which is acquired 
press vdcamzation was done under thecondition of 
160°CX45nin, vulcanized rubber composition 
was acquired- You appraised concerning vulcanized 
rubber composition, in accordance with thebelow- 
ncntioned method, result was shownin Table I to 2. 



[0 0 3 3] mmJMERtfmmy;'^ 

( 1 ) ?l?i%)ti : mWidf^mf&'i^lZ'Ol^X. J I S K 6 2 

5 1 (z2<ii:-cpffiLfco iAm>^\t^>^}\^^3^r^^mi'^fzo 



(2) llSSiS : J I S K 6 2 5 2fz2Si:TPfflLfco I 



(4) tilftSK a and) JiSS: m5¥is«ittisii^5t-p-y^:7 

v'j KL 1 R^^i\ OH z. ^mm^ o%, mm 

±0. 2 5%. S;^Sg2°C/»a>S^ftT*;l»)^-rSCi:fCc):y 
t a n 5;^g^^tfcffilt$-^#, CtDft^^tl^b 6 O^C t a n 5 



(5) SmStS : JDffi:JAS®fiSc!Klf::Ol^r, J I S K 6 9 



L) K&iJ) "ClffflLfco 



[0 0 3 4] i^mf)^ii^^X<DZtt}<M^^. :$^^BM(D^n^yt^ 

IK 



[0 0 3 5] 
[SI] 



[0033] Analysis item and evaluation nsthod 

(1) Tensile property : You appraised concerning vulcan 
ized rubber composition, according to JIS K 625 1 . 
test piece used No. 3 dumbbell. 

(2) Tear strepgth: You appraised according to JIS K 
6252. test piece used ctitiioneaiigle type sample. 

(3) It measured making use of abrasion resistance (Wor 
n loss quantity): Akron abrasion resistance test 
machine, according to the JIS K6264. 

(4) Tan temporature dispersion curve was obtained m 
akinguse of rolling resistance (tan ) e3q)onent : 
Toyo Seiki sipplied Rheograph solid LIR, by 
measuring with thecondition of frequency 10 Hz , 
initial strain 10 % , vibration amplitude +/- 0,25 % 
aiKi heating rate 2 °C per minute, 60 °C tan value 
wassougjht from this curve. Next, you displayed tan 

value of Working Example and Comparative 
Example, with e?^onent\^chdesignates Cortparative 
Exanple 1 as 100. When exponent is small, fact that 
rolling resistance is low is shown. 

(5) Electrical resistance : Concerning vulcanized rubber 
composition, with method which conforms to JIS K 
69 1 1, withthe applied voltage 500V, it measured 
volume ^jedfic resistance. 

(6) Surface bleed : 1 week it left sheet of vulcanized rub 
bo: with roomtenperature, visual observation didthe 
presence or absence of bleed of surface, appraised with 
.circ. (good : bleed none) and theX ( deficiency : bleed 
to be). 

[0034] Following understands fromresult Working E 
xample\)^Mch suffices condition of this invention 
electrical resistance is low intheMly. On one hand, 
(B) component of this invention is not used, 
CcHiparative Example 1 wMchuses only alica 
electrical resistance is higji 

[0035] 

[Table 1] 
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m 



m 



WorkiTig Exaitple 



Conldnation *1 wt 



(Bl) 

60.6 

(B2) 



(83) 

0 

37.9 
40.0 



0 

67.3 
0 

21.2 
40.0 



40.4 
0 
0 

48.4 
40.0 



101.3 



0 

40.0 



(Bl) 0 40.4 0 60.6 



(B2) 67.3 0 101.3 



(B3) 0 0 



Silica 21.2 48.4 0 37.9 



Oil 40.0 40.0 40.0 40.0 



Evaluation result 



Tensile property 



M300 kgf/cm 2 
122 

Tb kgf/cm 2 
241 

Eb % 
520 

Hs JIS-A 
71 

5IS3*g kgf/cm 
56 



138 
258 

500 
70 

59 



128 



249 



520 



69 



58 



122 



241 



M300 l^aifi 138 128 122 
122 



41 

520 Eb % 



Tb kgC^cma 258 249 241 2 
500 520 520 520 



72 Hs JIS-A 70 69 72 71 



59 Tear strength kgCcm 59 58 59 
56 

Abrasion resistance 



tiS mg/1000[e] 
360 

105 



306 



101 



327 



104 



333 Loss quantitative ng/lOOOtinie 306 : 
27 333 360 

107 Rolling resistance exponent 101 104 

107 105 

Volume peculiar electrical resistance 



££E{500V)Q -cm 1.8x1011 l.lxion 2.9x1 Volta^(500V) -cm 1.8X1011 l.lXlOll 
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O 



[00 3 6] 
[S2] 



Surface bleed 
.circ. 



.circ. 



.circ. 



[0036] 
[Table 2] 



arative Example 



Workiiig Example 



.circ. 



Conp 



SH^*1 wt 

(Bl) 
(82) 
(B3) 

M300 kgf/cm 2 
Tb kgf/cfn 2 
Eb % 
Hs JIS-A 

kgf/cm 

lis nig/1000[£] 



Coirbination *1 wt 



0 
0 

98.5 
0 

40.0 



153 
239 

470 
73 

55 



391 



78.4 
50.0 



120 



245 



510 



68 



283 



(Bl) 

(B2) 

(B3) 

Silica 

Oil 



0 
0 

98.5 
0 

40.0 



0 
0 

0 

78.4 
50.0 



Evaluation result 



Tensile property 



M300 kgB^cnfi 15 3120 



Tb kgfi^cm2 239 



Eb % 



Hs JIS-A 



470 



73 



245 



510 



68 



56 Tear strength kgC^cm 55 



Abrasion resistance 



56 



Loss quantitative mg/lOOOtime 391 
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83 



100 



283 

Rolling resistance exponent 



8 3100 



Volume peculiar electrical resistance 



SJE(500V)Q - cm 1.6x109 



014 



o 



2.1x1 Volta^(500V) -cm 1.6X109 
X1014 

O Surface bleed .circ. 



2.1 

.circ. 



[O O 3 7] * 1 iBi 



[0037] *1 confcination 



- (B1) : -Hfi^ (1) T^^S^l^^b^^T-fe-SfX [2- 
) JL^M T:iriy-:fa\z7t':t—h(om^^ C-«§^ (1) -c^ 

^n^^b-^i^/'-flfi^ (3) x*m'^ri^it■^m0mmtt=^ o 

0/2) IZJ^LT, T;U:^g^)g:^'&:&^b^it^3T-fe^L i C I 
n^^®4flS->';* (iE^!ftl/v'J*<DmShb=2 5/7 5) 



• (B2) : (1) T*a*+L^^b^ftT-fe^tfy^ [2- 

(2-::^h^vx x^;u] t-*;:;^- hat;-j|SxC (3 

) X*S*tl*<b^%T'fc^t'X C2- (2-7^ h^^vx h:^i> 
) JL^M ^:*-v::^ne:f^— hOjS^ifa C-ilSS (1) 
tStl^it-^my-^-A (3) T?^S*t^1b^ltaCDSMl:t=1 O 
0/2) |ZS*LT. TJVi^^J^m^'t^it't^Vh^L i C I 

04 ^m^Lxmibti^wi^m^^^^iy'j iJizmmLxm^ 

ti-aSSiiaSvV* (iB^!fe/v'J:^0mSlt=1 S/S S) 



■ (B3) : (1) T*«$ti'51b^JaT*&^»^-M6 O 

O O^tK U x^ U> 'J =1 t T V e >Kcfc y gS$;h,^ vx 

»t.ti-&ss«iSv'j* (BS^ia/'>';*0aMJt= 1 5/8 

5) 



V';* : ':;;t^h^v;uvN3 G Kv'J^lli!) 



* (Bl): Confining LiClCM which is a alkali metal salt 
contait canpomd vis-a-vis blend (Is displayed with 
conpoiind / general fonmla (3) which is di^layed 
with General Forrmla (1) theweight ratio =100/2 of 
conpound v^ch) of bis (2 - (2 - bvitojQ^ ethoxy) 
ethyl ) thio dipropionate which is a bis (2 - (2 - 
butoxy ethoxy) etlpd) adipate which isaconpound 
being di^Ia>^ with General Fomula (1) and a 
compound which is displayedwith general formula (3), 
bearing combination ^^^ch is acquired in powder silica, 
thesurfece treatment silica which is acquired (weight 
ratio =25/75 of conirination / silica) 

* (B2) : Corribining LiC104 which is a alkali metal salt 
content compound vis-a-vis blend (Is di^layed with 
compound / general fonmla (3) which is di^layed 
with General Formula (1) thewei^ ratio =100/2 of 
compound which) of bis (2 - (2 - butoxy ethoxy) 
eth>d ) thio dipropionate which is a bis (2 - (2 - 
butoxy ethoxy) ethyl) adipate which isaconpound 
being displa^d with General Fonmla ( I) and a 
compouiKi which is displayedwith general forrmla (3), 
bearing coirbination \^ch is acquired in powder silica, 
thesurfece treatment silica wMchis acquired (weight 
ratio =15/85 of confcination/ silica) 

* (B3): Combiniiig IiC104 wWch is a alkali metal salt 
content compound vis-a-vis diester compoundwhich 
is induced from polyethylene ^ycol and adipic acid of 
molecular weight 600 w^ch is aconpound being 
di^layed with General Fomnla (1), beariiig 
combination which isacqdred in powder silica, surface 
treatment silica whichis acquired (weight ratio =15/85 
of conianation/ silica) 

* silica : Ultra sill VlNBG(united silica sipplied) 



■ x-1 40 (^f^^naaii) 

[00 3 8] 



* oil : X - 140(Kyodo Oil supplied) 
[0038] 
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[Effects of the Invention] As above explained, being a r 
nbber conposition which includes diene rubber in 
therubber connponent due to this invention , it was 
superior in rolling resistance characteristic,because 
electrical resistance is low, it was superior in electrical 
conductivity, at sametinE in order to be possible to 
control occurrence of bleed^t was possible to offer 
rubber composition and vulcanized rubber 
conposition \^iuch are superior inthe external 
appearance. 
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